Proteases are involved in a variety of processes including demyelination after injury to the central nervous systyem. Neuropsin is a serine protease, which is constitutively expressed in the neurons of the limbic system. In the present study, intrahippocampal kainate injection and enucleation were performed on adult mice. Neuropsin mRNA and protein expression was detected by in situ hybridization and immunohistochemistry. Double in situ hybridization confirmed that the mRNA expression was induced in oligodendrocytes. One day after kainate injection to the hippocampus, neuropsin mRNA was expressed, peaking 4-8 days postoperatively and disappearing at 14 days. Immunohistochemistry and immunoelectron microscopy revealed that neuropsin was expressed in the cell body of oligodendrocytes and myelin. To see if neuropsin degrades myelin protein, purified myelin was incubated with recombinant neuropsin. A decrease in the intensity of the bands of myelin basic protein was observed. These results indicate that neuropsin is involved in demyelination.
Introduction
Injury to the central nervous system (CNS) causes neuronal and glial cell death, inflammatory responses and subsequent demyelination and remyelination. Extensive demyelination begins between 4 and 7 days after ischemic injury (Olby and Blakemore, 1996) . An understanding of the mechanism of demyelination and remyelination is important to any therapeutic approach to the CNS insult. Proteases are involved in these processes because demyelination is a degradative process in which myelin proteins are broken down (Cuzner and Norton, 1996; Cuzner and Opdenakker, 1999) . Several proteases such as trypsin, plasmin and metalloproteinases have been shown to degrade myelin protein (Inuzuka et al., 1984; Cammer et al., 1986; Chantry et al., 1989) . There have been suggestions that myelin has endogenous protease activity with the potential to degrade myelin proteins (Sato et al., 1982; Berlet et al., 1984; Chantry et al., 1989) . Our previous experiments showed that stab wounds induced expression of neuropsin mRNA in the area surrounding the lesion in the CNS, and the cells which expressed the mRNA were located mainly in axon fiber bundles (Tomizawa et al., 1999) . Neuropsin is a serine protease whose mRNA is constitutively expressed specifically in the neurons of the limbic system of the adult mouse brain (Chen et al., 1995; Yoshida and Shiosaka, 1999; Shiosaka and Yoshida, 2000) . Biochemical analysis of recombinant and native neuropsin suggested that it is an extracellular trypsin-type protease with a relatively narrow spectrum of substrates, and this protease was shown to hydrolyze extracellular matrix fibronectin at restricted sites (Shimizu et al., 1998) . Physiological studies indicated that neuropsin is associated with neural plasticity (Okabe et al., 1996; Momota et al., 1998; Komai et al., 2000) . It is possible that neuropsin plays some role in this complex process such as demyelination after injury to the CNS under pathological conditions. However, the function of this protease was not known. Therefore,
